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STUDY OF AQUATIC MAC  ROPHYTES
IN THE WETLANDS ON THE TER  RI  TORY OF
VRAC HAN SKI  BAL KAN  NA TU RE  PARK
AB  STRACT: An ove  rall study of the spe  ci  es com  po  si  tion and abun  dan  ce of mac  ro  -
phytes in all open water bo  di  es of a lar  ge pro  tec  ted ter  ri  tory was ma  de for the first ti  me in
Bul  ga  ria. Fo  ur high-mo  un  tain eu  trop  hic la  kes and the up  per stretches of three ri  vers within
the  bo un da ri es  of  Vrac han ski  Bal kan  Na tu re  Park  were  in ve sti ga ted.  Thirty-ni ne  mac ro -
phyte spe  ci  es (hig  her plants and mos  ses) were iden  ti  fied scat  te  red aro  und, or for  ming mo  re
or less dis  tinct ve  ge  ta  tion gro  ups. Three of the la  kes are new for the co  un  try lo  ca  ti  ons of
the  spe ci es  Ela ti ne  al si na strum and Pe plis  por tu la.  The  pro ces ses  of  eu trop hi ca tion  are
more advan  ced in the la  kes. The ha  bi  tats for  med aro  und the in  ve  sti  ga  ted water bo  di  es ha  ve
been  de ter mi ned.  They  are  three  ha bi tats  of  Eu ro pean  Com mu nity  in te rest  for  Bul ga ria.  The 
ma  jor thre  ats for the in  ve  sti  ga  ted wetlands on the ter  ri  tory of the Park are po  in  ted out.
KEY  WORDS:  Vrac han ski  Bal kan  Na tu re  Park,  mac rophytes,  spe ci es  com po si tion,
run  ning waters, la  kes
IN TRO DUC TION
This study of mac  rophytes has been car  ried out within the framework of
the pro  ject Ob ser va ti ons  on  po pu la ti ons  of  con ser va ti o nally  im por tant  plant
and ani  mal spe  ci  es on the ter  ri  tory of Vrac  han  ski Bal  kan Na  tu  re Park and
data  ba se  com ple tion.
The main ob  jec  ti  ve of the study was to in  ve  sti  ga  te mac  rophyte di  ver  sity
(of spe  ci  es and in quantitative terms) in zo  nes of high con  ser  va  ti  o  nal va  lue,
with  pri o rity  im por tan ce  for  pro tec tion  of  the  her pe to fa u na.  Such  zo nes  on  the
ter  ri  tory of the Park are pre  do  mi  nantly the na  tu  ral open water bo  di  es. The
mac rophytes  ha ve  been  in ve sti ga ted  in  the se  zo nes  as  a  fun da men tal  gro up
within the food cha  ins and in  ter  re  la  ti  ons in the  ir ecosystems.
The ob  jec  ti  ve was im  ple  men  ted thanks to the ful  fil  lment of the following
tasks:
77—  Study  of  the  mac rophytes  —  spe ci es  com po si tion,  plant  com mu ni ti es
for  med by them and the de  gree of the  ir for  ma  tion
—  Ha bi tats  in  which  the se  com mu ni ti es  par ti ci pa te
—  Sta tus  of  the  in ve sti ga ted  wetlands
— Thre  ats to the wetlands
MA TE RIAL  AND  MET HODS
Vrac han ski  Bal kan  Na tu re  Park  is  si tu a ted  in  Northwest  Bul ga ria  and  it
co  vers most of the Vrat  sa Di  vi  de and the mas  si  ve of La  kat  nik Rocks. Vrat  sa
Di  vi  de ri  ses to the so  uth of the Vrat  sa Plain and bran  ches off the Bal  kan
Range. The Park co  vers 28 803.0 ha. Ve  ge  ta  tion of the Vrac  han  ski Bal  kan
Natu  re Park is do  mi  na  ted by two belts: of mixed oak fo  rests (700—1000 m
a.s.l.) and of be  ech fo  rests (700—800 m and up to 1200 m a.s.l.). Abo  ve the
be  ech fo  rest belt a small, de  fo  re  sted stretch is in  ha  bi  ted by grassy com  mu  -
nities.
Two types of na  tu  ral open water bo  di  es oc  cur  ring on the ter  ri  tory of the
Park ha  ve been ob  ject of our study: stan  ding eu  trop  hic la  kes and the up  per  -
most stretches of the ri  vers Le  va, Cher  na, and Zla  tit  sa. The ri  ver cur  rents ha  ve 
been stu  died abo  ve the Zgo  ri  grad, Lyutadz  hik, and Zve  ri  no vil  la  ges, in or  der
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Pho  to 1. — Pa  no  ra  mic view of the la  ke re  gionto avoid the ef  fect of the an  thro  po  ge  nic load ca  u  sed by them. The la  kes lie at
al  ti  tu  des of abo  ut 1200 m—1300 m and the in  ve  sti  ga  ted ri  ver stretches some  -
where between 320 m and 600 m a.s.l.
The la  kes are si  tu  a  ted abo  ve the up  per tim  ber  li  ne, in an area westwards
of Par  she  vit  sa cha  let (Pho  to 1). They are sun  lit al  most all day long. The water
mir  ror area in three of them va  ri  es from 0.08 ha to abo  ut 0.1 ha, while in the
fo  urth it is abo  ut 25—30 sq.m. The  ir depth is between 25 cm and 150 cm.
The  la kes ho res  are  ba re,  co ve red  only  by  her bal  ve ge ta tion  and  oc ca si o nally
this grassy co  ver is com  ple  tely de  stroyed by the li  ve  stock herds re  a  red in this
re  gion. The flo  ors of the  se water bo  di  es are co  ve  red with a thick layer of mud
and silt. The  re is mass blo  o  ming of green and red al  gae in two of the la  kes,
which is a cle  ar sign of a strongly advan  ced pro  cess of eu  trop  hi  ca  tion. The
rea  son for over  de  ve  lop  ment of al  gae in them is the  ir small depth, ra  pid warm  -
ing of water and zo  o  ge  nic pres  su  re by the li  ve  stock.
The in  ve  sti  ga  ted ri  vers ha  ve stony beds: abo  ut 90% of sto  nes and 10% of 
co  ar  se-gra  i  ned sand. They are lit up par  ti  ally by the sun du  ring dif  fe  rent ho  urs, 
or are com  ple  tely sha  ded. The width of water cur  rents va  ri  es from 1.5 m to
2.0 m and the  ir depth is 30 cm. Small po  ols form oc  ca  si  o  nally in them. The
cur  rent is fast and the water is tran  spa  rent.
The tran  sect met  hod of study was ap  plied, with fixed spots, as requested
by the “Water quality: Gu  i  dan  ce stan  dard for sur  veying of aquatic mac  ro  -
phytes in run  ning waters" EN 14184 CEN/01. 08. 2003 for run  ning waters and 
“Water quality: Gu  i  dan  ce stan  dard for sur  veying of mac  rophytes in la  kes —
com  ple  men  tary ele  ment", CEN TC 230/TG 3/N72 for stan  ding water bo  di  es.
Mac  rophytes (vas  cu  lar plants and mos  ses) were de  scri  bed in each fixed
spot. Plant abun  dan  ce was as  ses  sed ac  cor  ding to the 5-po  int Braun-Blanquet
sca le  (Gu i noc het, 1973). Mos  ses in the de  scrip  ti  ons were de  sig  na  ted by
(+),  without  as ses sment  of  abun dan ce.  Mac rophyte  spe ci es  com po si tion  in  the
fo  ur la  kes is pre  sen  ted in a ta  ble, and the  re is a ge  ne  ral ta  ble for each ri  ver,
with da  ta on the mac  rophytes from all fixed spots de  sig  na  ted on the  ir re  s  -
pective cur  rents.
La  tin na  mes of the vas  cu  lar plants are gi  ven ac  cor  ding to the Gu i de  to
the Hig  her Plants in Bul  ga  ria (1992), and of mos  ses ac  cor  ding to Pe  trov
(1975) and Smith (1980).
The  ha bi tats  were  de fi ned  ac cor ding  to  the  Gu i de  for  Iden ti fi ca tion  of
Ha bi tats  of  Eu ro pean  Com mu nity  In te rest  in  Bul ga ria (2009).
RE SULTS  AND  DI SCUS SION
Mac  rophyte spe  ci  es of hig  her plants are re  fer  red to 22 spe  ci  es from 22
ge ne ra,  be lon ging  to  19  fa mi li es.  The  gro up  of  mos ses  is  re pre sen ted  by  18
spe ci es,  re fer red  to  17  ge ne ra  from  12  fa mi li es.  The se  da ta  te stify  to  a  re la ti -
vely  gre at  flo ri stic  di ver sity,  con si de ring  the  mo dest  si ze  of  the  water  bo di es.
Of all 22 mac  rophyte spe  ci  es, 20 are widely spread in Bul  ga  ria. Two spe  -
ci es  —  Ela ti ne  al si na strum and Pe plis  por tu la — oc  cur very sel  dom and the
three la  kes in which they were fo  und re  pre  sent new lo  ca  ti  ons of the  se plants in 
79Bul ga ria.  This  fact  en han ces  the  bo ta ni cal  va lue  of  the  water  bo di es  si tu a ted
on the ter  ri  tory of the Park. Ir  re  spec  ti  ve of the extremely high zo  o  ge  nic pres  -
su  re on the water bo  di  es, the po  pu  la  ti  ons of both spe  ci  es (Ela ti ne  al si na strum
and  Pe plis  por tu la) were nu  me  ro  us (in all ca  ses over 100 spe  ci  mens) and the
plants were in a very good con  di  tion. At the ti  me of study, both spe  ci  es were
flowering (Pho  tos 2 and 3).
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Pho  to 2. — A spe  ci  men of Ela ti ne  al si na strum L.Tab. 1. — List of the mac  rophytes
Higher plants Bryophytes
Alisma plantago-aquatica L. Aulacomnium palustre (Hedw.) Schwägr.
Butomus umbellatus L. Brachythecium rutabulum (Hedw.) Schimp.
Callitriche hamulata Kütz. Bryum argenteum Hedw.
Carex pendula Huds. Bryum dichotomum Hedw.
Elatine alsinastrum L. Chilosciphus polyanthos (L.) Corda
Eleocharis palustris (L.) R. Br. Cratoneuron filicinum (Hedw.) Spruce
Epilobium hirsutum L. Ctenidium molluscum (Hedw.) Mitt.
Equisetum palustre L. Didymodon sp.
Juncus effusus L. Fontinalis antipyretica Hedw.
Lycopus europaeus L. Funaria hygrometrica Hedw.
Lysimachia nummularia L. Hygroamblystegium tenax (Hedw.) Jenn.
Lythrum salicaria L. Isothecium alopecuroides (Lam. ex Dubois) Isov.
Mentha spicata L. Marchantia aquatica (Nees) Burgeff
Myosoton aqaticum (L.) Moench Palustriella commutata (Hedw.) Ochyra
Peplis portula L. Pellia sp.
Persicaria hydropiper (L.) Spach Platyhypnidium riparioides (Hedw.) Dixon
Potamogeton natans L. Pohlia nutans (Hedw.) Lindb.
Ranunculus sardous Crantz Schistidium rivulare (Brid.) Podp.
Rorippa sylvestris (L.) Bess.
Solanum dulcamara L.
Sparganium erectum L.
Veronica beccabunga gr.
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Pho  to 3. — A spe  ci  men of Pe plis  por tu la L.Phyto co e no ti cally,  most  in te re sting  were  the  com mu ni ti es  of  Po ta mo ge ton 
na tans, for  med in the water mir  rors of two of the la  kes. Ali sma  plan ta go -
-aquatica was com  pa  ra  ti  vely abun  dant in three of the la  kes, but most of its
spe  ci  mens were strongly sup  pres  sed and did not flower (Ta  ble 2, Pho  to 4).
Tab. 2. — La  kes
Species Abundance
Potamogeton natans L. 4
Alisma plantago-aquatica L. 1-3
Peplis portula L. 1-2
Juncus effusus L. 1-2
Callitriche hamulata Kütz. 1-2
Butomus umbellatus L. 2
Eleocharis palustris (L.) R. Br. 1
Sparganium erectum L. 1
Elatine alsinastrum L. 1
Persicaria hydropiper (L.) Spach 1
Mentha spicata L. 1
The spe  ci  es com  po  si  tion of mac  rophytes has shown rat  her advan  ced pro  -
ces  ses of eu  trop  hi  ca  tion of the fo  ur la  kes: the indexes of the  se plants were 5,
or abo  ve (Val chev, 2009). This was con  fir  med by the strong pre  sen  ce of
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Pho  to 4. — A com  mu  nity of Po ta mo ge ton  na tans L. in la  ke Kru  glo  toAli sma  plan ta go-aquatica.  Emer gen ce  of  Spar ga ni um  erec tum in one of the la  -
kes (index 5—7) con  fir  med the la  ke as highly eu  trop  hic. The pro  ces  ses of ac  -
cu  mu  la  tion of or  ga  nic and inor  ga  nic sub  stan  ces in the water body of the smal  -
lest la  ke were most advan  ced and this has led to in  ten  si  ve blo  o  ming of the
green al  gae in it. They did not allow ot  her plant spe  ci  es to set  tle the  re.
The  spe ci es  com po si tion  of  mac rophytes  in  the  ri vers  was  com pa ra ti vely
po  or and the dif  fe  rent spe  ci  es had low abun  dan  ce (Ta  bles 3—5, Pho  to 5). The
low abun  dan  ce of mac  rophytes was con  di  ti  o  ned by the stony ri  ver  beds and the 
high speed of the water cur  rent. The  se two fac  tors did not allow mo  re struc  tu  -
red mac  rophyte gro  ups to be for  med and that is why the plants were mo  re or
less scat  te  red. The abo  ve-men  ti  o  ned fac  tors (ri  ver  beds and the speed of the
water flow) were al  so the re  a  son for mac  rophytes (hig  her plants) to be re  pre  -
sen  ted only by the gro  up of He  lophytes.
Tab. 3. — Ri  ver Le  va, abo  ve Zgo  ri  grad vil  la  ge
Species Abundance
Equisetum palustre L. 1
Persicaria hydropiper (L.) Spach 1
Mentha spicata L. +
Aulacomnium palustre (Hedw.) Schwägr. +
Chilosciphus polyanthos (L.) Corda +
Cratoneuron filicinum (Hedw.) Spruce +
Ctenidium molluscum (Hedw.) Mitt. +
Didymodon sp. +
Isothecium alopecuroides (Lam. ex Dubois) Isov. +
Palustriella commutata (Hedw.) Ochyra +
Pellia sp. +
Platyhypnidium riparioides (Hedw.) Dixon +
Tab. 4. — Ri  ver Cher  na, abo  ve Lyutadz  hik vil  la  ge
Species Abundance
Mentha spicata L. 3-1
Persicaria hydropiper (L.) Spach 2-1
Equisetum palustre L. 2-1
Rorippa sylvestris (L.) Bess. 1
Veronica beccabunga gr. 1
Lythrum salicaria L. 1
Juncus effusus L. 1
Ranunculus sardous Crantz 1
Epilobium hirsutum L. 1
Lysimachia nummularia L. 1
Lycopus europaeus L. 1
Carex pendula Huds. 1
Myosoton aqaticum (L.) Moench 1
Brachythecium rutabulum (Hedw.) Schimp. +
Hygroamblystegium tenax (Hedw.) Jenn. +
Cratoneuron filicinum (Hedw.) Spruce +
Platyhypnidium riparioides (Hedw.) Dixon +
Schistidium rivulare (Brid.) Podp. +
83Tab.  5.  —  Ri ver  Zla tit sa,  abo ve  Zve ri no  vil la ge
Species Abundance
Mentha spicata L. 4-2
Equisetum palustre L. 3-2
Ranunculus sardous Crantz 2-1
Epilobium hirsutum L. 3-1
Juncus effusus L. 2-1
Lythrum salicaria L. 2
Veronica beccabunga gr. 1
Persicaria hydropiper (L.) Spach 1
Solanum dulcamara L. 1
Rorippa sylvestris (L.) Bess. 1
Lycopus europaeus L. +
Fontinalis antipyretica Hedw. +
Funaria hygrometrica Hedw. +
Hygroamblystegium tenax (Hedw.) Jenn. +
Brachythecium rutabulum (Hedw.) Schimp. +
Bryum dichotomum Hedw. +
Marchantia aquatica (Nees) Burgeff +
Palustriella decipiens (De Not) Ochyra +
Pohlia nutans (Hedw.) Lindb. +
Bryum argenteum Hedw. +
Platyhypnidium riparioides (Hedw.) Dixon +
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Pho to  5.  —  Ri ver  Zla tit sa  abo ve  Zve ri no  vil la geIn tho  se parts of the ri  ver val  leys so  me spe  ci  es of the mos  ses gro  up oc  -
cur red:  Bryophyta and Mar chan ti ophyta. Among the  se, the most frequent were 
Platyhypni di um  ri pa ri o i des and Cra to ne u ron  com mu ta tum. The pre  sen  ce of
the  se mos  ses and the  ir abun  dan  ce on the rocks and in the water has shown
that the pro  ces  ses of eu  trop  hi  sa  tion in the  se water bo  di  es are still in the  ir ini  -
tial sta  ge. The  se ri  vers on the ter  ri  tory of the Park were in a rat  her good sta  te
in terms of the trop  hic cha  rac  ter of the  ir water bo  di  es.
Ve ge ta tion  in  the  in ve sti ga ted  eu trop hic  la kes  and  the  com mu ni ti es  of  Po -
ta mo ge ton  na tans allowed us to re  fer it to ha  bi  tat 3150 — Na  tu  ral eu  trop  hic
la kes  with  Mag no po ta mion or Hydroc ha ri tion  type  ve ge ta tion.  Spe ci es  com -
po  si  tion of ve  ge  ta  tion in that ha  bi  tat is cer  ta  inly by far ric  her, as com  pa  red to
the con  cre  te ca  se, owing to the fact that the la  kes were su  bjec  ted to a strong
zo o ge nic  pres su re  from  the  li ve stock  herds  gra zing  the re.  The  la kes  them sel ves 
are si  tu  a  ted in a re  gion with a do  mi  na  ting ha  bi  tat 6170 — Al  pi  ne and su  b  -
alpine  cal ca re o us  gras slands.
The spe  ci  es com  po  si  tion of mac  rophytes in the ri  vers re  fers them to ha  bi  -
tat 3260 — Water co  ur  ses of plain to mo  un  tain le  vels with the Ra nun cu lion
flu i tan tis and Cal li tric ho-Ba trac hion  ve ge ta tion.  He re  men tion  de ser ves  the
fact that in this ca  se only the up  per  most stretches of the ri  vers on the ter  ri  tory
of the Park are di  scus  sed. This explains the ab  sen  ce of many aquatic mac  ro  -
phyte  spe ci es,  eit her  flo a ting  or  sub mer ged  (per so nal  ob ser va ti ons  of  Vla di mir
Val  chev in Sep  tem  ber 2004): in the mid  dle stretches of the sa  me ri  vers but
out  si  de the ter  ri  tory of the Park such spe  ci  es as Po ta mo ge ton  no do sus,  P.  per -
fo li a tus,  Myri ophyllum  spi ca tum,  Ce ra tophyllum  de mer sum, etc. ha  ve been en  -
co  un  te  red, which fall among the cha  rac  te  ri  stic plant taxa for ha  bi  tat 3260).
The ori  gin and for  ma  tion of the la  kes and con  fi  gu  ra  tion of the ter  rain in
the re  gion of stan  ding water bo  di  es set a pre  con  di  tion for the advan  ced pro  ces  -
ses of eu  trop  hi  ca  tion in them. A com  bi  na  tion with the strong zo  o  ge  nic pres  -
sure from the li  ve  stock herds in the re  gion explains the de  gra  da  tion of the
water  bo di es:  im po ve ris hment  of  the  spe ci es  com po si tion  of  mac rophytes  and
pre sen ce  of  po orly  struc tu red  ve ge ta tion  gro ups.  The  com mu ni ti es  of  Po ta mo -
ge ton  na tans, which ha  ve ma  na  ged to sur  vi  ve in two of them, are an excep  -
tion. Gre  a  ter stretches of the la  ke sho  res were com  ple  tely de  pri  ved of any ve  -
ge  ta  tion co  ver un  der the im  pact of the exceptionally strong pa  stu  re de  gra  da  tion 
ca  u  sed by the watering li  ve  stock herds. Mac  rophyte ve  ge  ta  tion in them has
sur  vi  ved only in tho  se parts of the water bo  di  es that are inac  ces  si  ble to the
live  stock. All this prompts the con  clu  sion that the sta  te of the  se water bo  di  es
is clo  se to cri  ti  cal.
In terms of the trop  hic cha  rac  ter of water, the sta  te of in  ve  sti  ga  ted ri  vers
was much bet  ter. This was due to the strong water cur  rent, very stony ri  ver  -
beds and very ac  ti  ve pro  ces  ses of water ae  ra  tion.
The gre  a  test thre  at to the nor  mal existence of the in  ve  sti  ga  ted water bo  -
dies is the pos  si  ble drying up of the cli  ma  te. It co  uld ma  ke so  me of them (the
la  kes) di  sap  pe  ar, or lead to cri  ti  cal de  ple  tion of the water flow (the ri  vers).
Gre  at pro  blem are al  so the she  ep herds gra  zing in the la  ke re  gion du  ring the
warm months of the year.
85CON CLU SION
The  in ve sti ga ted  water  bo di es  are  an  im por tant  ele ment  of  the  na tu ral  re -
so  ur  ces of the Vrac  han  ski Bal  kan Na  tu  re Park and en  rich its lan  dsca  pe and ha  -
bi  tat di  ver  sity. In terms of spe  ci  es di  ver  sity and abun  dan  ce of mac  rophytes, the 
in ve sti ga ted  eu trop hic  la kes  (stan ding  water  bo di es)  are  mo re  in te re sting.  The ir 
bo  ta  nic va  lue is al  so en  han  ced by the fact that they are new lo  ca  ti  ons of two
ra re  for  Bul ga rian  mac rophyte  spe ci es:  Ela ti ne  al si na strum and Pe plis  por tu la.
Spe ci es  di ver sity  of  the  in ve sti ga ted  si tes  is  re la ti vely  gre at,  while  the  ha -
bi  tats to which they are re  fer  red by the  ir ve  ge  ta  tion are of Eu  ro  pean Com  mu  -
nity in  te  rest in Bul  ga  ria. Gra  ver is the sta  te of the la  kes, be  ca  u  se they are lo  -
cated  in  a  re gion  su bjec ted  to  in ten si ve  gra zing  and  zo o ge nic  pres su re.  The
main  thre at  for  the  la kes  is  zo o ge nic  pres su re  (gra zing  and  pa stu re  de gra da -
tion), while for the ri  vers is the  ir pol  lu  tion by to  u  rists or lo  cal in  ha  bi  tants.
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Re zi me
Po  pr vi  put  je  u  Bu gar skoj  spro ve de no  ce lo vi to  is tra ÿi va we  flo ri stiå -
kog  sa sta va  i  kvan ti ta tiv ne  za stu pqe no sti  akva tiå nih  ma kro fi ta  na  svim  otvo -
re nim  vo de nim  po vr ši na ma  na  ve li koj  za šti ãe noj  te ri to ri ji.  Pro u åa va na  su
åe ti ri  vi so ko pla nin ska  eu trof na  je ze ra  i  to ko vi  tri ju  re ka  u  gra ni ca ma  Par ka 
pri ro de  „Vra åan ski  Bal kan".  Usta no vqe no  je  pri su stvo  39  vr sta  akva tiå nih  ma -
kro fi ta  (vi ših  bi qa ka  i  ma ho vi na),  ko je  ra stu  me sti miå no  ili  obra zu ju  ve ãe
ili  ne što  sla bi je,  do bro  for mi ra ne  biqne  za jed ni ce.  Tri  je ze ra  pred sta vqa ju
no va  na la zi šta  na  dr ÿav nom  ni vou  za  vr ste  Ela ti ne  al si na strum i Pe plis  por tu la.
Pro ce si  eu tro fi za ci je  su  u  je ze ri ma  ve o ma  iz ra ÿe ni.  Od re ðe ni  su  ti po vi  sta -
ni šta  ko ji  se  for mi ra ju  u  oko li ni  is tra ÿi va nih  vo de nih  obje ka ta.  To  su  tri
ha bi ta ta  evrop skog  zna åa ja  u  Bu gar skoj.  De fi ni sa ni  su  i  osnov ni  fak to ri  ugro -
ÿa va wa  za  is tra ÿi va ne  vla ÿne  zo ne  na  pod ruå ju  par ka.
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